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22
Acetone is one of the most abundant carbonyl compounds in the atmosphere and it plays 23 an important role in atmospheric chemistry. The role of the ocean in the global atmospheric 24 acetone budget is highly uncertain, with past studies reaching opposite conclusions as to whether 25 the ocean is a source or sink. Here we use a global 3-D chemical transport model (GEOS-Chem) 26 simulation of atmospheric acetone to evaluate the role of air-sea exchange in the global budget.
27
Inclusion of updated (slower) photolysis loss in the model means that a large net ocean source is 28 not needed to explain observed acetone in marine air. We find that a simulation with a fixed as a boundary condition in the model assumes that ocean concentrations are controlled by 34 internal production and loss, rather than by air-sea exchange. An implication is that the ocean 35 plays a major role in controlling atmospheric acetone. This hypothesis needs to be tested by 36 better quantification of oceanic acetone sources and sinks. 
Introduction
39
Acetone is the most abundant carbonyl compound in the atmosphere after formaldehyde.
40
In the upper troposphere, acetone photolysis is an important source of OH, the main atmospheric 41 oxidant. Acetone also affects the budget of nitrogen oxides by serving as a precursor for 42 peroxyacetyl nitrate (PAN), with complex implications for tropospheric ozone [Singh et al., 43 1995]. Acetone is directly emitted by vegetation, biomass burning, and industry, and is also 44 produced in the atmosphere by oxidation of biogenic and anthropogenic volatile organic 45 compounds (VOCs). It is lost through oxidation by OH, photolysis, and surface uptake (Table   46 1).
47
A major uncertainty in the budget of atmospheric acetone is the role of the ocean.
48
Photochemical and biological processes in the ocean both produce and consume acetone 
56
In addition, field observations have shown that the ocean can be a either a source or a sink of 57 acetone [Marandino et al., 2005; Sinha et al., 2007; Taddei et al., 2009; Williams et al., 2004] .
58
Here we use GEOS-Chem to integrate these new experimental data into an improved 59 understanding of the role of the ocean in the global budget of atmospheric acetone. 
Methods
61
We use the GEOS-Chem global 3-D CTM driven by NASA/GEOS-5 assimilated Atlantic.
98
For implementation in GEOS-Chem we assume a fixed seawater acetone concentration of 99 15 nM, based on the data in Table 2 . The data do not show evident seasonal or spatial patterns.
100
By setting a fixed seawater concentration we assume implicitly that acetone in the ocean is 101 controlled by internal sources and sinks, rather than exchange with the atmosphere. 
129
The atmospheric simulation shows no systematic bias compared to the observations in Figure   130 1 and provides in general a good representation of observed latitudinal and seasonal variability as 
